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Abstract 
Aims and objectives: This study investigates possible causes of physical dis-
ability among European nurses, and deals with personal, physical and (social) 
work environment factors. Design: 39,898 (51.7%) nurses responded to our 
survey (6335 head nurses; 4933 specialized nurses; 24,142 state-registered 
nurses; and 4488 nursing aids). Methodology: First, the prevalence of physi-
cal disability among nurses in Europe was investigated. Second, multivariate 
analyses were performed to better understand the influence of possible risk 
factors for physical disability. A Strobe statement has been added. Results: In 
general, the risk of physical disability is positively associated with the amount 
of physical load and the nurses’ dissatisfaction with this, with a lack of team-
work quality, harassment by supervisors, colleagues not (quite) ready to help, 
not having lifting aids, a high quantitative work demand, and having to work 
in split shifts. The main moderating or buffering factors addressed in this 
study are having a part-time job, practice of sport and/or hobbies, and the 
nurses’ social work environment. Relevance to Clinical Practice: Today, 
there is a substantial shortage of nurses in Europe, and management in 
healthcare organizations that fails to improve physical working conditions 
and to provide adequate (career) support might suffer from, will experience 
growing levels of disability and dissatisfaction among nursing staff that might 
result in premature leave, reduced productivity or higher absenteeism. 
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Social Work Environment, Premature Leave 
 
1. Introduction 
Today, there is a substantial shortage of nurses in Europe. Demographic changes 
in the coming years might worsen this situation if no action is taken (cf. [1]). 
The study that is reported in this contribution forms part of the European NEXT 
study1 which is aimed at enlarging our understanding of so-called sustainable 
work ability [2] or employability (career potential) [3] [4] [5] until a reasonable 
age of retirement. Obviously, nurses’ physical ability to work is one of the key 
factors in order to enable them to stay active at the labour market, and to help 
prevent premature leave [1]. 
Previous research has already indicated that physical disability is a common 
problem among nurses [6] [7] [8], comprising a professional category of em-
ployees who have to perform their tasks in an environment that is characterized 
by both high physical (e.g. lifting and bending) and psychosocial risk factors 
(e.g. stress at work) [9] that contribute to physical disability [8] [10]. However, 
while the nursing profession is represented in different parts of the health care 
system, studies often do not differentiate between different qualification or oc-
cupational levels of nurses nor among types of institutions where nurses work 
[11]. Moreover, research sampling nurses working in nursing homes and home 
care is rare (cf. [10] [12]). 
This study adds to our understanding of the prevalence of, and risk factors 
for, physical disability among nurses by taking into account both personal, 
physical and social working environment factors. Moreover, a large sample in-
corporating nurses from ten European countries working at a variety of occupa-
tional levels (head nurses, specialized nurses, state-registered nurses, and nurs-
ing aids) across hospitals, nursing homes, and home care institutions has been 
used for this empirical work. To the best of our knowledge, this is the first study 
to take such a wide perspective, herewith adding to our knowledge on the gene-
ralizability of research on physical disability. As nurses’ working conditions may 
vary considerably across countries and institutional settings, the objective of our 
broad sampling strategy is to add to the ecological validity of research on physi-
cal disability. 
In the next section, we will go into the theoretical background of the concept 
of physical disability, and some of its possible determinants.  
2. Theoretical Background; Physical Disability and Its  
Determinants 
Nursing requires tasks and duties to be carried out, without time delay, and, in 
many cases, under highly stressful circumstances [13] [14]. It often involves 
 
 
1The NEXT study was financed by the European Commission within the Fifth Framework, Project 
ID: QLK-6-CT-2001-00475. 
B. Van der Heijden et al. 
 
 
DOI: 10.4236/jss.2019.711012 149 Open Journal of Social Sciences 
 
working in awkward positions, prolonged standing, and lifting heavy loads. 
These aspects can be characterized as physical load. Nursing is among the 
high-risk occupations with respect to low back problems; a major indicator for 
physical disability [15], with a point prevalence of approximately 17%, an annual 
(period) prevalence of 40% to 50%, and a life-time prevalence of 35% to 80% [7]. 
Hignett (1996), who performed a meta-analysis of over 80 studies, concluded 
that more frequent patient handling correlates significantly with increased inci-
dence of low back pain, and called for more research to determine additional 
contributing factors [7] (cf. [16] [17]). 
Physical load has long been acknowledged as one of the major contributors to 
the high incidence of physical disability among nurses. In particular, the combi-
nation of mechanical and psychosocial stress at work has been identified to be an 
important determinant for the onset of low back pain, and neck or upper-extremity 
musculoskeletal complaints, resulting in an increase in health-related absenteeism 
[7] [18] [19] [20] [21] [22], and not infrequently, even premature departure 
from the nursing profession [1] [23], resulting in the loss of desperately needed 
health care workers. 
Occupational health scholars describe nursing as a profession with a high 
prevalence of back-related complaints [8]. In Germany, for example, data from a 
major health insurance company indicated that 56% of all reported sick days of 
nurses in in-patient units are due to Musculoskeletal Diseases (MSDs), and that 
MSDs constitute the most reported cause for sick leave [24]. Similar rates have 
been reported from research in the USA [25], the UK [26], and the Netherlands 
[27] (see also [28]). 
Fuortes, Shi, Zhang, Zwerling, and Schootman (1994) showed that performing 
combined lifting activities is a significant risk factor for back injury [29]. In a 
similar vein, Smedley et al. (2003) emphasized the impact of specific nursing ac-
tivities, such as bedding or lifting patients [26]. Estryn-Behar et al. (1990) and 
Lagerström, Wenemark, Hagberg, and Hjelm (1996) added the importance of 
uncomfortable posture, and standing more than six hours a day [21] [30], in 
their theoretical framework aimed to understand the prevalence of physical dis-
ability, its determinants, and its consequences. Lagerström and associates (1996) 
stressed the added value of including psychosocial factors, such as one’s social 
working environment [30] (see also [31] [32]) in their research on physical disa-
bility. 
Despite the heterogeneous composition of the nursing profession, in their re-
view on MSDs, Sherehiy et al. (2004) only identified a few studies differentiating 
between categories of nurses, and called for more analyses according to occupa-
tional level and health care setting [11]. Moreover, although back pain and, to a 
lower extent, disability due to back pain among nurses working in hospitals has 
been extensively investigated, research focussing on nurses working in nursing 
homes and home care is rare (cf. [10] [12]). 
The study that is reported in this contribution aims to build upon previous 
scholarly work in this field of knowledge by comprising an explicit representa-
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tion of the heterogeneous composition of the nursing profession. More specially, 
we investigated possible determinants of physical disability, taking into account 
both personal, physical and social working environment factors (see [1] for more 
details), across ten European countries (Belgium, Germany, Great Britain, Fin-
land, France, Italy, the Netherlands, Norway, Poland, and Slovakia), and com-
pared four categories of occupational levels (head nurses, specialized nurses, 
state-registered nurses, and nursing aids) working in three types of health care 
institutions (hospitals, nursing homes, and home care institutions). 
3. Methodology 
3.1. Procedure and Sample 
This study forms part of the European NEXT study that was aimed to identify 
why nurses are leaving their profession early, often earlier than members of oth-
er professions. The multi-disciplinary NEXT study team (consisting of profes-
sionals working across the areas of medical science, psychology, and nursing) 
has recruited a numerous amount of health care institutions for participation in 
a survey, taking into account applicable ethical guidelines (see [1] for all specific 
information); The Next Study design has been approved by the Ethical Commit-
tee of a German University), and adherence to STROBE has been taken into ac-
count (see Supplementary file 1). The survey was sent to 77,681 nurses, of whom 
39,898 (51.7%) responded. Different procedures for distribution of the ano-
nymous questionnaires were used. Direct posting from the NEXT teams to the 
participants’ home address was preferred. This was possible in some countries 
after agreement of all parties involved. In some instances the institutions put on 
the address label themselves to avoid handing out addresses. In other cases the 
questionnaires were sent to participants via the institution’s internal mail. In or-
der to conduct our analyses, we grouped the nurses according to their occupa-
tional level. The first group, the head nurses, comprised 6335 nurses that were 
working in a supervisory position. The category of specialized nurses comprised 
4933 nurses. The third group, the state-registered nurses, comprised 24,142 
nurses, and the fourth group consisting of nursing aids, with lower nursing edu-
cation, comprised 4488 nurses. In order to enhance generalization, respondents 
were sampled across three different kinds of health care institutions, taking into 
account the specific geographical distribution in each country: hospitals (N = 
147), nursing homes (N = 185), and home care institutions (N = 76). Of all par-
ticipating nurses, 76.7% worked in hospitals, 10.0% in nursing homes, and 13.3 
in home care institutions. 
3.2. Measures 
For all scales used in the study and described below satisfactory psychometric 
properties have been found [33]. The translation-back translation methodology 
was used for each participating country [34], i.e. the measurement scales were 
translated from one language to another and then back-translated to the original 
language by an independent translator. The purpose of this double translation 
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was to allow experts to examine both versions of each questionnaire item to es-
tablish conformity of meaning. Where inconsistencies were found, the items 
were reformulated or, if necessary eliminated. Subsequently, all scales were 
carefully pilot-tested in up to six tests in three countries. Next to testing the 
psychometric properties of the measurement scales, linguistic testing for com-
prehensibility was also performed. 
3.2.1. Physical Disability 
Physical disability was measured using two indicators, i.e. Von Korff et al.’s 
(1992) disability measure [35], and quantity of musculoskeletal disorders. This 
measure assesses the nurses’ physical health and consists of a four-item instru-
ment to measure peoples’ disability due to low back pain and neck/shoulder 
complaints. An example item was: “Considering the past half year, how much 
has neck or low back pain interfered with your daily activities?”. The response 
categories ranged from 0 (no interference or change) to 10 (highest interference 
or very much change). The internal consistency reliability estimate, using Cron-
bach’s alpha, varied between 0.72 and 0.77, depending upon country. Back- or 
neck-pain-related disability was considered to be low for nurses scoring 0, to be 
medium for nurses scoring from 1 through 2, and to be high for nurses scoring 
from 3 through 10. 
The second factor that was used to operationalize physical disability, MSD, 
was measured by means of one item [the respondents were asked to mark a list 
of current diseases or injuries: “Musculoskeletal disease in back, limbs or other 
part of the body (e.g. repeated pain in joint or muscle, sciatica, rheumatism, 
arthritis)”] [2]. 
3.2.2. Antecedents of Physical Disability 
The personal factors that were included in our study comprised age, gender, oc-
cupational level, seniority (<5 years of experience; 5 - 14 years; 15 - 24 years; and 
≥25 years), number of children, time spent on sports and/or hobbies (each week 
or several times per month; seldom or never), and having to work in split shifts 
or not (two work periods in the same day). Working week duration was opera-
tionalized as “average number of working hours per week according to work 
contract”. This variable was dichotomized into: a) “less than 35 hours per week” 
and b) “≥35 hours per week”. 
The category of physical working conditions comprised two factors, i.e. phys-
ical load, and satisfaction with the physical working conditions. Physical load 
was measured using three items that were constructed by the NEXT study group 
[1] (physical load major factors in nursing index): a) “lifting patients in bed 
without aid”, b) “maintaining an uncomfortable posture”, and c) “working in a 
standing posture”. The response categories for the first two items were: 1) “0 to 1 
times a day”, 2) “2 to 5 times a day”, 3) “6 to 10 times a day” 4) “more than 10 
times a day”. The response categories for the third item were: 1) less than 2 
hours, 2) 2 to 3 hours, 3) 4 to 5 hours, and 4) 6 hours or more. The final score 
has been computed as a sum score divided by three. The internal consistency re-
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liability estimate, using Cronbach’s alpha, varied between 0.60 and 0.77, de-
pending upon country. Physical load was considered to be low when scored 
from 1 through 2, medium when scored from 2.1 through 2.99, and high when 
scored from 3 through 4. 
The second factor, i.e. Satisfaction with the physical working conditions, was 
measured using one item of the Kristensen’s (2000) four-item scale for job satis-
faction: “How pleased are you with your physical working conditions?” [36]. 
Responses were made on a four-point rating scale (1 = very unsatisfied, and 4 = 
highly satisfied). 
(Social) working environment was measured by means of four aspects; quality 
of teamwork, harassment by superior, readiness of colleagues to help, and quan-
titative demand. 
Quality of teamwork was operationalized by means of some items from the 
Copenhagen Psychosocial Questionnaire [37] and some items created by the 
NEXT Study group. Quality of teamwork comprised four items dealing with sa-
tisfaction with teamwork and four items dealing with quality of information 
sharing. An example item for satisfaction with teamwork was: “How pleased are 
you with psychological support at your workplace?” A four-point rating scale 
was used ranging from “very unsatisfied” to “highly satisfied”. The internal con-
sistency reliability estimate, using Cronbach’s alpha, varied between 0.68 and 
0.76, depending upon country. An example item for Quality of information 
sharing was: “How often do you receive information, which is relevant to your 
work, insufficiently or too late?”. A five-point rating scale was used for three of 
the four items: “never”, “less than once per week”, “about 1 to 5 times per week”, 
“about 1 to 5 times per day” and “constantly”. We also included one item which 
was formulated as follows: “In your department, are there opportunities to dis-
cuss professional matters which you think are important?” with the following 
response categories: “no”, “yes, briefly” and “yes, in detail”. The internal consis-
tency reliability estimate, including all four items, using Cronbach’s alpha, va-
ried from 0.76 to 0.82, depending upon country. Scores ranging from 3.6 
through 5 were considered as low, from 2.6 through 3.59 as medium, and from 1 
through 2.59 as high. 
Harassment by superiors was measured with one item: “At your work place, 
are you subjected to harassment by your superiors?” A five-point rating scale has 
been used, ranging from: “never” to “daily”. This variable was dichotomized 
with a split between “very seldom” and “monthly”. 
Readiness of colleagues to help was measured by means of one item: “In gen-
eral, are your near colleagues ready to help you with the performance of your 
task?”. A five-point rating scale has been used, ranging from: “they show little 
readiness to help” to “they are very willing to help me”. The variable was dicho-
tomized adding a split between 3 (low/medium) and 4 (high). 
Quantitative demand was measured using a four-item scale [37]. Quantitative 
work demand refers to demands in terms of number of work hours (extensive 
demand) and/or work pace (intensive demand). An example item was: “How 
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often do you lack time to complete all your work tasks?”. The internal consis-
tency reliability estimate, using Cronbach’s alpha, varied between 0.62 and 0.72, 
depending upon country. Scores ranging from 1 through 2.4 were considered as 
low, from 2.5 through 3.5 as medium, and from 3.6 through 5 as high. 
3.3. Analyses and Preliminary Results 
First, we have studied the prevalence of back- and neck-pain-related disability, 
MSDs, and dissatisfaction with physical working conditions across countries and 
occupational settings by comparing all the corresponding percentages (see Table 
1); Only some parts of the NEXT study survey were used in a Norwegian re-
search project, therefore we do not have complete variable information for 
Norway; Dissatisfaction with physical working conditions has been incorporated 
in this table given the fact that Norwegian data were available for this variable as 
well, while for Table 2 variables Norwegian data were not available, herewith 
saving manuscript space). Next, the prevalence of physical working conditions 
has been dealt with (see Table 2). First the outcomes for physical load average of 
the sum score comprising the three items, see the Methodology section, are giv-
en, followed by more specific details regarding “maintaining an uncomfortable 
posture” and “working in a standing posture” (see Table 2). 
Second, we conducted multivariate analyses (specifically, backwards step-
wise binary logistic regressions with 95% confidence intervals) using SPSS 
12.0. All personal factors that were found to be significantly linked with back- or 
neck-pain-related disability (high) and MSDs (high) in bivariate analyses were 
included in the regressions and removed step by step when not significant. 
4. Results 
4.1. Frequency of Back- and Neck-Pain-Related Disability and of 
Musculoskeletal Disorders 
The greatest proportion of high scores for the “Von Korff et al.’s (1992) disability 
measure” was found among nursing aids (26.1%), followed by the state-registered 
nurses (21.7%), the head nurses (19.6%), and the specialized nurses (13.9%) (see 
Table 1 for more specific outcomes). The highest proportion of MSDs was found 
among nursing aids and state-registered nurses (for nursing aids: 24.0% follow-
ing one’s own diagnosis, and 30.9% following a physician’s diagnosis; and for 
state-registered nurses: 25.2% following one’s own diagnosis, and 28.5% follow-
ing a physician’s diagnosis). Head nurses declared slightly more MSDs (23.0% 
following one’s own diagnosis, and 30.9% following a physician’s diagnosis) 
compared with specialized nurses (19.7% own diagnosis, and 26.3% physician’s 
diagnosis). 
4.2. Frequency of Dissatisfaction about Physical Working  
Condition and Amount of Physical Load 
The greatest proportion of nurses that reported to be “unsatisfied about their 
physical working conditions” was found among state-registered nurses (9.7%  
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Table 1. Prevalence of physical disability of nurses, and dissatisfaction with physical working conditions according to occupa-
tional level and country. 
Occupational level NL BE DE FIN FR GB IT N POL SLK Total 
Back- and neck-pain-related disability score (N = 30,144) 
Head nurses 
Low  65.1% 51.0% 67.0% 62.2% 75.2% 58.4%  46.6% 35.0% 58.8% 
Medium  22.7% 22.1% 19.0% 22.1% 14.3% 19.2%  28.7% 31.8% 21.6% 
High  12.2% 26.9% 14.1% 15.7% 10.6% 22.4%  24.7% 33.2% 19.6% 
Number  370 614 306 299 644 438  401 277 3349 
Spec. nurses 
Low 80.6% 67.5% 51.9% 67.9% 63.4% 76.4% 49.9%   35.5% 67.4% 
Medium 13.0% 19.1% 20.5% 20.0% 19.8% 14.6% 28.6%   30.3% 18.8% 
High 6.4% 13.4% 27.5% 12.1% 16.8% 9.1% 21.5%   34.2% 13.9% 
Number 1009 627 385 1014 262 563 409   152 4421 
State- 
registered 
nurses 
Low 78.5% 60.3% 44.9% 64.6% 58.6% 71.5% 51.3%  40.9% 34.2% 53.8% 
Medium 15.1% 23.7% 26.0% 22.8% 21.4% 17.7% 24.4%  31.8% 30.0% 24.5% 
High 6.5% 15.9% 29.1% 12.6% 20.0% 10.7% 24.4%  27.3% 35.8% 21.7% 
Number 2376 2232 1826 715 2160 745 3871  3454 1736 19115 
Nursing aids 
Low 79.3% 47.5% 38.8% 51.0% 48.1% 71.6%   47.1% 23.6% 52.2% 
Medium 10.7% 27.9% 23.1% 23.4% 23.3% 15.3%   29.4% 22.6% 21.7% 
High 9.9% 24.7% 38.1% 25.5% 28.6% 13.1%   23.5% 53.8% 26.1% 
Number 382 373 281 145 1680 275   17 106 3259 
p  ** *** *** *** *** ns **  ns * *** 
Musculoskeletal disorders (MSD) (N = 35,736) 
Head nurses 
No  51.2% 36.3% 54.3% 40.9% 58.7% 45.5% 57.1% 36.5% 33.0% 46.2% 
Yes own diagnosis  15.8% 24.7% 18.9% 32.6% 18.4% 21.9% 19.8% 25.9% 34.3% 23.0% 
Yes physician Dg.  33.0% 39.0% 26.9% 26.5% 22.9% 32.6% 23.1% 37.6% 32.7% 30.9% 
Number  406 656 376 328 669 512 268 394 315 3924 
Spec. nurses 
No 61.5% 53.7% 41.4% 54.3% 49.6% 63.6% 44.1%   42.0% 54.0% 
Yes own diagnosis 14.3% 20.7% 20.2% 22.4% 26.4% 16.8% 17.7%   32.0% 19.7% 
Yes physician Dg. 24.3% 25.7% 38.4% 23.3% 23.9% 19.6% 38.2%   26.0% 26.3% 
Number 1038 697 411 1170 276 583 479   181 4835 
State- 
registered 
nurses 
No 61.9% 49.2% 37.4% 58.0% 45.0% 58.3% 40.4% 58.2% 39.8% 38.6% 46.3% 
Yes own diagnosis 15.2% 18.1% 23.2% 22.0% 30.6% 21.4% 27.4% 20.4% 30.4% 35.3% 25.2% 
Yes physician Dg. 23.0% 32.7% 39.4% 20.0% 24.4% 20.2% 32.2% 21.4% 29.8% 26.1% 28.5% 
Number 2457 2576 1942 824 2338 751 4573 1778 3505 1971 22715 
Nursing aids 
No 59.5% 36.9% 38.8% 56.0% 40.6% 68.5%  47.7% 31.3% 34.4% 45.1% 
Yes own diagnosis 16.8% 20.7% 14.7% 17.9% 29.8% 10.2%  23.2% 43.8% 34.4% 24.0% 
Yes physician Dg. 23.7% 42.4% 46.5% 26.1% 29.6% 21.4%  29.2% 25.0% 31.1% 30.9% 
Number 417 455 312 184 1947 295  514 16 122 4262 
p  ns *** ** ns *** *** *** *** * ns *** 
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Continued 
Dissatisfaction with physical working conditions (N = 36,172) 
Head nurses 
Very unsatisfied  5.0% 8.0% 5.3% 2.7% 7.7% 10.8% 4.4% 6.5% 4.7% 6.6% 
Unsatisfied  20.5% 39.4% 23.7% 24.2% 28.0% 31.8% 24.5% 44.4% 39.1% 31.3% 
Satisfied  67.6% 47.5% 56.6% 63.3% 55.3% 51.5% 59.0% 46.1% 53.1% 54.7% 
Very satisfied  6.9% 5.1% 14.4% 9.9% 8.9% 5.9% 12.1% 2.9% 3.1% 7.4% 
Number  404 673 396 335 685 493 273 414 322 3995 
Spec. nurses 
Very unsatisfied 1.3% 6.7% 10.4% 5.4% 7.0% 5.8% 15.1%   4.9% 6.2% 
Unsatisfied 20.7% 32.3% 38.6% 29.4% 30.1% 25.2% 37.3%   44.5% 29.6% 
Satisfied 74.2% 54.8% 47.5% 58.9% 57.0% 61.3% 43.0%   49.5% 58.9% 
Very satisfied 3.8% 6.1% 3.6% 6.3% 5.9% 7.8% 4.6%   1.1% 5.3% 
Number 1041 684 415 1201 286 591 456   182 4856 
State- 
registered 
nurses 
Very unsatisfied 2.1% 4.7% 11.5% 4.0% 10.9% 7.9% 14.9% 6.0% 12.5% 12.4% 9.7% 
Unsatisfied 25.2% 28.8% 41.7% 33.6% 44.4% 28.4% 42.0% 29.2% 44.5% 46.1% 37.9% 
Satisfied 70.2% 63.2% 44.2% 58.6% 42.2% 56.9% 40.7% 58.1% 40.8% 40.3% 49.4% 
Very satisfied 2.5% 3.3% 2.7% 3.9% 2.5% 6.8% 2.3% 6.7% 2.3% 1.3% 3.0% 
Number 2467 2523 1986 852 2362 775 4406 1830 3713 2046 22960 
Nursing aids 
Very unsatisfied 0.7% 5.4% 7.4% 2.6% 12.3% 6.2%  3.4% 11.8% 11.8% 8.2% 
Unsatisfied 17.2% 30.8% 39.0% 28.1% 43.8% 26.6%  16.3% 17.6% 47.2% 34.3% 
Satisfied 80.4% 59.5% 50.9% 67.7% 41.1% 59.0%  70.6% 70.6% 40.2% 53.6% 
Very satisfied 1.7% 4.3% 2.8% 1.6% 2.7% 8.2%  9.7%  0.8% 3.9% 
Number 419 442 326 192 2005 305  528 17 127 4361 
p  *** *** * ns *** ns *** *** *** *** *** 
p-value: ***p < 0.001; **p < 0.01; *p < 0.05; ns is not significant. NL is the Netherlands; BE is Belgium; DE is Germany; FIN is Finland; FR is France; GB is 
Great Britain; IT is Italy; N is Norway; POL is Poland; SLK is Slovakia. 
 
reported to be “very unsatisfied”, and 37.9% indicated to be “unsatisfied”), fol-
lowed by the nursing aids (8.2% “very unsatisfied”, and 34.3% “unsatisfied”). 
The head nurses and the specialized nurses reported somewhat less dissatisfac-
tion with their physical working conditions: 6.6% of the head nurses appeared to 
be “very unsatisfied”, and 31.3% “unsatisfied”, while the outcomes were 6.2% 
“very unsatisfied”, and 29.6% “unsatisfied” for the specialized nurses (see Table 
1 for specific outcomes). 
Our data showed a clear pattern in the amount of physical load according to 
occupational level, with overall, higher scores reported by less qualified nurses. 
For the total sample, physical load was described to be “high” by 12.5% of the 
head nurses, by 14.1% of the specialized nurses, by 21.9% of the state-registered 
nurses, and by 29.5% of the nursing aids (see Table 2 for more specific out-
comes). More specifically, for the total sample, work that is characterized by 
standing for 6 hours per day, and more, was reported by 34.4% of the head 
nurses, by 46.8% of the specialized nurses, by 57.2% of the state-registered 
nurses, and by 69.1% of the nursing aids. We have found similar outcomes for 
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Table 2. Physical working conditions of nurses according to occupational level and country. 
Occupational level NL BE DE FIN FR GB IT POL SLK Total 
Physical load (average of the sum score items) (N = 31,234) 
Head nurses 
Low or med.  91.5% 71.9% 86.2% 98.6% 91.3% 97.3% 84.0% 90.8% 87.5% 
High  8.5% 28.1% 13.8% 1.4% 8.7% 2.7% 16.0% 9.2% 12.5% 
Number  388 645 385 282 646 366 307 251 3270 
Spec. 
nurses 
Low or med. 86.1% 86.1% 76.6% 87.8% 85.5% 86.8% 85.1%  92.7% 85.9% 
High 13.9% 13.9% 23.4% 12.2% 14.5% 13.2% 14.9%  7.3% 14.1% 
Number 1018 676 401 1177 269 569 316  165 4591 
State- 
registered 
nurses 
Low or med. 85.3% 84.6% 65.7% 81.1% 83.1% 88.9% 80.0% 68.3% 72.2% 78.1% 
High 14.7% 15.4% 34.3% 18.9% 16.9% 11.1% 20.0% 31.7% 27.8% 21.9% 
Number 2443 2512 1959 847 2317 757 3974 3008 1871 19688 
Nursing 
aids 
Low or med. 90.0% 70.4% 64.0% 75.9% 65.8% 78.6%  50.0% 75.4% 70.5% 
High 10.0% 29.6% 36.0% 24.1% 34.2% 21.4%  50.0% 24.6% 29.5% 
Number 379 426 314 191 1935 290  16 134 3685 
p  * *** *** *** *** *** *** *** *** *** 
Amount of hours standing at work per day (N = 33,927) 
Head nurses 
<4 hrs  34.7% 16.1% 57.0% 38.9% 31.8% 39.2% 41.1% 31.1% 34.6% 
4 - 5 hrs  29.5% 35.7% 20.4% 36.8% 22.5% 37.0% 34.4% 34.1% 31.0% 
6 hrs & +  35.9% 48.2% 22.6% 24.3% 45.7% 23.8% 24.5% 34.7% 34.4% 
Number  404 670 393 334 683 495 436 331 3746 
Spec. 
nurses 
<4 hrs 30.1% 9.7% 6.2% 38.6% 9.4% 24.5% 33.7%  19.8% 25.3% 
4 - 5 hrs 36.6% 29.6% 25.9% 24.9% 25.1% 20.4% 26.5%  29.1% 27.9% 
6 hrs & + 33.3% 60.7% 67.9% 36.5% 65.5% 55.1% 39.8%  51.1% 46.8% 
Number 1039 693 417 1202 287 592 460  182 4872 
State- 
Registered 
nurses 
<4 hrs 27.5% 9.6% 6.7% 21.5% 9.4% 18.1% 9.5% 17.4% 18.0% 14.3% 
4 - 5 hrs 36.1% 41.7% 28.7% 28.4% 22.0% 22.3% 26.9% 23.9% 24.0% 28.4% 
6 hrs & + 36.4% 48.8% 64.6% 50.1% 68.6% 59.6% 63.6% 58.7% 58.0% 57.2% 
Number 2473 2553 1988 852 2377 779 4490 3817 2098 21427 
Nursing 
aids 
<4 hrs 48.6% 11.7% 13.0% 5.1% 2.1% 12.2%  17.6% 10.4% 10.5% 
4 - 5 hrs 26.4% 30.9% 33.3% 8.6% 15.0% 27.4%  29.4% 17.0% 20.4% 
6 hrs & + 25.0% 57.4% 53.7% 86.3% 82.9% 60.4%  52.9% 72.6% 69.1% 
Number 424 446 324 197 2036 303  17 135 3882 
p  *** *** *** *** *** *** *** *** *** *** 
Uncomfortable postures (N = 31,008) 
Head nurses 
0 - 5/day  77.8% 51.8% 73.6% 95.0% 74.4% 87.5% 74.3% 83.0% 74.2% 
6 - 10/day  15.1% 21.6% 15.8% 3.2% 15.7% 5.4% 12.9% 9.5% 13.8% 
>10/day  7.0% 26.6% 10.6% 1.8% 9.9% 7.1% 12.9% 7.5% 12.0% 
Number  383 643 387 282 645 368 311 253 3272 
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Continued 
Spec. 
nurses 
0 - 5/day 75.1% 74.4% 49.2% 64.8% 74.3% 73.5% 74.7%  80.0% 70.0% 
6 - 10/day 15.8% 14.6% 24.6% 20.3% 14.9% 16.0% 12.2%  12.5% 17.1% 
>10/day 9.2% 10.9% 26.1% 14.9% 10.8% 10.4% 13.1%  7.5% 12.8% 
Number 1015 676 398 1180 269 567 320  160 4585 
State- 
registered 
0 - 5/day 75.8% 72.4% 43.5% 60.0% 66.7% 68.4% 62.4% 56.7% 70.2% 63.9% 
6 - 10/day 15.7% 15.3% 27.4% 23.6% 17.8% 17.6% 17.5% 21.4% 14.6% 18.6% 
>10/day 8.5% 12.4% 29.1% 16.4% 15.5% 14.0% 20.1% 21.9% 15.2% 17.5% 
Number 2440 2463 1953 845 2304 756 3919 3016 1811 19,507 
Nursing 
aids 
0 - 5/day 84.4% 67.2% 52.9% 57.1% 55.5% 63.9%  53.3% 67.7% 60.9% 
6 - 10/day 9.5% 15.8% 22.3% 21.5% 20.5% 18.9%  26.7% 20.5% 18.9% 
>10/day 6.2% 17.0% 24.8% 21.5% 24.0% 17.2%  20.0% 11.8% 20.3% 
Number 390 412 314 191 1910 285  15 127 3644 
p  *** *** *** *** *** ** *** *** *** *** 
p-value: ***p < 0.001; **p < 0.01; *p < 0.05; NL is the Netherlands; BE is Belgium; DE is Germany; FIN is Finland; FR is France; GB is Great Britain; IT is 
Italy; N is Norway; POL is Poland; SLK is Slovakia. 
 
the amount of times the nurses had to work in uncomfortable postures, which 
were reported to be more than 10 times per day by 12.0% of the head nurses, by 
12.8% of the specialized nurses, by 17.5% of the state-registered nurses, and by 
20.3% of the nursing aids. 
4.3. Differences According to Employment Setting 
In order to better understand the possible influence of employment setting upon 
the prevalence of physical load, we will report some interesting findings in this 
regard (the reader may contact the second author for more details). In our sam-
ple (N = 39,898), 22.3% of the nurses working in hospitals reported a high phys-
ical load, compared with 32.2% of the nurses working in nursing homes, and 
6.6% of the nurses working in home care. However, 44.4% of the nurses working 
in hospitals obtained a high Von Korff et al.’s (1992) disability score, compared 
with 48.1% in nursing homes, and 40.8% in home care. It is strikingly to find out 
that a relatively high percentage of nurses, across the occupational sectors al-
ready suffer from back- or neck-pain related disability scores, even although they 
perceived a relatively low physical load. However, a relatively low perceived 
physical load can be a very high risk factor, and eventually result into premature 
leave, in case the nurses work ability [reflected in a high Von Korff et al.’s (1992) 
disability score] is already at stake [2]. All the more reason to better understand 
the association between physical disability, and its determinants. 
4.4. Differences between European Countries 
In general, French, German, Italian, Polish, and Slovakian state-registered nurses 
declared more physical disabilities and MSDs in comparison with Belgian, Brit-
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ish, Dutch, and Finish ones. Moreover, they also appeared to be more often dis-
satisfied with their physical working conditions. In France, Germany, and Pol-
and, in particular, it is clearly nursing aids that reported relatively high scores for 
physical load. 
In the overall NEXT study [1], some striking differences across countries were 
observed as well and might add to our understanding of possible risk factors in 
the nursing profession. Concrete, nurses from the third-country cluster (Poland 
and Slovakia) reported a severe lack of lifting aids, serious lack of work-related 
opportunities in their own domestic region, and more frequent economic con-
straints. Obviously, their labour market decisions will be influenced by these 
factors, and, even in a situation wherein the nurse is very dissatisfied with the 
working conditions and (social) working environment, it is hard to obtain a 
more attractive alternative. Dutch nurses, on the other end of the continuum, 
reported the highest availability of lifting and bending aids, and the shortest 
work-week duration. Yet, still many of them consider premature leaving due to a 
perceived lack of challenges, health reasons, and a negative (social) working en-
vironment, to mention but a few reasons for turnover. For the Dutch nurses in-
adequate pay was not found to be a main reason to seriously consider leaving 
[1]. 
Moreover, the success of nurse migration (in East-West direction) seems to be 
limited [38]. Language problems and high attachment to their community in 
Eastern Europe might be some of the underlying reasons for this. On top of this, 
in many countries there are already only a few nurses who are active in their 
profession until normal retirement age. All in all, therefore, it seems to be ex-
tremely important to continue cross-national comparisons as the retention of 
nursing staff across Europe is more important than ever.  
4.5. Multivariate Analysis of Factors Linked with Back- or 
Neck-Pain-Related Disability 
In order to determine the effect of different risk factors in the light of back- or 
neck-pain-related disability, binary logistic regression analyses have been per-
formed (see Table 3). For sake of parsimoniousness, we will only report the 
outcomes for the total sample of nurses. The analyses by country and type of 
health care institution largely confirmed these findings with a high degree of 
consistency [see also 10]. We can clearly conclude that it is the amount of physi-
cal load, as indicated by the “physical load major factors in nursing” index, and 
the quality of teamwork that are major determinant factors, and not the occupa-
tional level itself. We observed an exposure-outcome gradient for these specific 
risk factors. Nurses reporting medium and high physical load more often re-
ported high back- or neck-pain-related disability scores compared with those 
reporting a low physical load (medium adjOR = 1.25; 95% CI 1.15 - 1.35; high 
adjOR = 1.75; 95% CI 1.61 - 1.91). 
Those nurses who expressed to be considerably dissatisfied with their physical 
working conditions more frequently showed a high back- or neck-pain-related  
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Table 3. Factors associated with high back- and neck-pain-related disability score, and with musculoskeletal disorders among 
nurses. 
  High back and neck-pain-related disability  (N = 19,165) Musculoskeletal disorders (N = 26,256) 
  N adjOR p 95% CI N adjOR p 95% CI 
Physical load 
Low 5492 1    8691 1    
Medium 6905 1.25 *** 1.15 1.35 9011 1.20 *** 1.13 1.28 
High 6768 1.75 *** 1.61 1.91 8554 1.62 *** 1.51 1.73 
Satisfaction with 
physical working 
conditions 
Yes 10,034 1    14,209 1    
No 9131 1.61 *** 1.50 1.72 12,047 1.56 *** 1.47 1.65 
Quality of teamwork 
High 7293 1 ***   10,251 1    
Medium 8958 1.25 *** 1.17 1.35 12,125 1.27 *** 1.20 1.35 
Low 2914 1.67 *** 1.50 1.87 3880 1.47 *** 1.34 1.61 
Harassment by  
superior 
Seldom 17,496 1    24,168 1    
Monthly or more 1669 1.27 *** 1.13 1.42 2088 1.21 *** 1.09 1.34 
Colleagues ready 
to help 
High willingness 14,406 1    19,263 1    
Low/medium 4759 1.26 *** 1.17 1.35 6993 1.12 *** 1.06 1.19 
Quantitative demand 
Low 2031 1 ***   2808 1    
Medium 9604 1.16 ** 1.04 1.30 13,336 1.06 ns 0.97 1.15 
High 7530 1.38 *** 1.23 1.56 10,112 1.16 ** 1.06 1.28 
Have lifting aids 
No 10,298 1         
Yes 8867 1.14 *** 1.07 1.22      
Split shifts 
No 14,021 1         
Yes 5144 1.34 *** 1.25 1.44      
Working week  
duration 
<35 hours 5591 1         
35 hours or more 13,574 1.30 *** 1.21 1.39      
Time spent in sport 
or hobbies 
Each week or several  
times per month 12,105 1    16,753 1    
Seldom or never 7060 1.46 *** 1.37 1.55 9503 1.34 *** 1.27 1.41 
Seniority 
<5 years 3155 1    3965 1    
5 - 14 years 7347 1.38 *** 1.26 1.51 9680 1.42 *** 1.32 1.54 
15 - 24 years 5976 1.72 *** 1.56 1.89 8384 2.05 *** 1.89 2.22 
25 years+ 2687 1.99 *** 1.77 2.22 4227 2.92 *** 2.66 3.20 
Gender 
Male 2343 1         
Female 16,822 1.51 *** 1.37 1.67      
(1) For both types of analysis, family situation, age and occupational level were removed in case of no significance when adjusted for other risk factors. All 
the significant variables in bivariate analysis were included in the multivariate model and removed, step by step, when non-significant. p-value: ***p < 0.001; 
**p < 0.01; *p < 0.05; ns is not significant. 
 
disability score (adjOR = 1.61; 95% CI 1.50 - 1.72). More specifically, nurses re-
porting not having lifting aids available more frequently showed a high back- or 
neck-pain-related disability score (adjOR = 1.14; 95% CI 1.07 - 1.22). Nurses 
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who indicated medium or low quality of teamwork more often reported high 
back- or neck-pain-related disability scores compared with those with high qual-
ity teamwork (medium adjOR = 1.25; 95% CI 1.17 - 1.35; low adjOR = 1.67; 95% 
CI 1.50 - 1.87). 
Our study also indicated that some other personal factors and (social) work-
ing conditions appear to have influence upon nurses’ back- or neck-pain-related 
disability, namely a high quantitative work demand, having to work in split 
shifts, having a full-time job, colleagues not (quite) ready to help, and harass-
ment by superiors. Nurses declaring a high quantitative work demand more 
frequently reported high back- or neck-pain-related disability scores (OR = 1.38; 
95% CI 1.23 - 1.56). Nurses who indicated having to work in split shifts more 
often reported high back- or neck-pain-related disability scores (OR = 1.34; 95% 
CI 1.25 - 1.44). Working part-time appeared to be an important buffer as nurses 
who reported to work at least 35 hours per week appeared to have higher back- 
or neck-pain-related disability scores (OR = 1.30; 95% CI 1.21 - 1.39). Moreover, 
nurses’ (social) working environment appeared to be important, as nurses who 
indicated that their colleagues were not (quite) ready to help, more frequently 
reported high back- or neck-pain-related disability scores as well (OR = 1.26; 
95% CI 1.17 - 1.35), while, in a similar vein, nurses who declared to be the victim 
of harassment by their superior showed higher back- or neck-pain-related disa-
bility scores (OR = 1.27; 95% CI 1.13 - 1.42). 
The practice of sports and/or hobbies is a factor which appeared to buffer the 
negative impact of physical load (OR = 1.46; 95% CI 1.37 - 1.55 for “no sports 
and/or hobbies” as opposed to “activities practised weekly”). Also, seniority ap-
peared to have a major influence (adjOR = 1.99; 95% CI 1.77 - 2.22 for those of 
25 years of seniority or more, but with a clear exposure-outcome gradient start-
ing at 5 years of seniority). Finally, female nurses more often reported high back- 
or neck-pain-related disability scores compared with their male counterparts. 
4.6. Multivariate Analysis of Factors Linked with Musculoskeletal 
Disorders 
Additionally, binary logistic regression analyses were performed in order to de-
termine the effect of different risk factors in the light of declaration of MSDs (see 
Table 3). For sake of parsimoniousness, we will only report the outcomes for the 
total sample of nurses. The analysis by country and type of health care institu-
tion largely confirmed these findings with a high degree of consistency (see also 
[10]). Again, we can clearly conclude that it is the amount of physical load, as 
indicated by the “physical load major factors in nursing” index, and the quality 
of teamwork that are major determinant factors, and not the occupational level 
itself. We observed a clear exposure-outcome gradient for these risk factors. 
Nurses describing medium and high physical load more often reported MSDs 
compared with those with a low physical load (medium adjOR = 1.20; 95% CI 
1.13 - 1.28; high adjOR = 1.62; 95% CI 1.51 - 1.73). Moreover, nurses who ex-
pressed to be considerably dissatisfied with their physical working conditions 
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more frequently showed MSDs (adjOR = 1.56; 95% CI 1.47 - 1.65). And nurses 
describing medium or low quality of teamwork more often reported MSDs 
compared with those reporting high quality of teamwork (medium adjOR = 
1.27; 95% CI 1.20 - 1.35; low adjOR = 1.47; 95% CI 1.34 - 1.61). 
Our outcomes also confirmed our earlier analyses indicating the importance 
of some personal factors and (social) working conditions in this regard, namely a 
high quantitative work demand, having colleagues not (quite) ready to help, and 
harassment by superiors. Again, the practice of sports and/or hobbies appeared 
to be a factor which can buffer the negative impact of physical load. Also, se-
niority appeared to have a major influence (adjOR = 2.92; 95% CI 2.66 - 3.20 for 
those of 25 years of seniority or more, but with a clear exposure-outcome gra-
dient starting at 5 years of seniority). Other factors appeared not to be significant 
for MSDs and were removed step by step during the analysis. 
4.7. Factors Associated with Back- and Neck-Pain-Related  
Disability Scores by Age Group 
It appears that physical load increasingly explains a high back- or neck-pain-related 
disability score with older age (see Table 4 for more specific outcomes). In all 
age groups, nurses more often reported a high back- or neck-pain-related disa-
bility score when they experienced a high physical load (OR = 1.77 among 
nurses under 30 years, OR = 1.72 among nurses between 30 to 44 years, and OR 
= 1.88 among nurses of 45 years or more; p < 0.001 for each age group). Moreo-
ver, across all age groups, nurses more often reported a relatively high back- or 
neck-pain-related disability score when they were dissatisfied with their physical 
working conditions, in particular the older ones (OR = 1.62 among nurses un-
der 30 years, OR = 1.56 among nurses between 30 to 44 years, and OR = 1.81 
among nurses of 45 years or more; p < 0.001 for each age group). Nurses re-
porting not having lifting aids available more frequently showed a high back- or 
neck-pain-related score (OR = 1.21 among nurses under 30 years, OR = 1.18 
among nurses between 30 to 44 years). This factor appeared not to be significant 
for older nurses. 
Nurses declaring a high quantitative work demand more frequently reported 
high back- or neck-pain-related disability scores, even more so for the younger 
ones (OR = 1.60 among nurses under 30 years, OR = 1.29 among nurses between 
30 to 44 years, and OR = 1.32 for the nurses of 45 years or more; p < 0.01 for 
each age group). 
It also appeared that some (social) working conditions increasingly explained 
a high back- or neck-pain-related disability score with older age. More specifi-
cally, the role of the quality of teamwork in the light of physical disability ap-
peared to become more important with age. Nurses more often reported a high 
back- or neck-pain-related disability score when their quality of teamwork score 
was perceived to be low (OR = 1.62 among nurses under 30 years, OR = 1.65 
among nurses between 30 to 44 years, and OR = 1.81 among nurses of 45 years or 
more; p < 0.001 for each age group). Nurses who reported that their colleagues  
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Table 4. Multivariate analysis of factors associated with back- and neck-pain-related disability scores by age group. 
  <30 years old (N = 4222) 30 - 44 years old (N = 11,058) 45 years old & over (N = 5081) 
  N adjOR p-value 95% CI N adjOR p-value 95% CI N adjOR p-value 95% CI 
Physical load 
short version 
Low 981 1    3200 1    2128 1    
Medium 1599 1.36 *** 1.13 1.65 3932 1.18 ** 1.06 1.30 1617 1.28 *** 1.12 1.48 
High 1642 1.77 *** 1.46 2.14 3926 1.72 *** 1.55 1.92 1336 1.88 *** 1.61 2.20 
Satisfaction with 
physical 
working conditions 
Yes 2225 1    5688 1    2961 1    
No 1997 1.62 *** 1.40 1.87 5370 1.56 *** 1.42 1.71 2120 1.81 *** 1.58 2.07 
Quality of  
teamwork 
High 1608 1    4015 1    2284 1    
Medium 2057 1.05 ns 0.90 1.24 5165 1.30 *** 1.18 1.43 2224 1.39 *** 1.22 1.60 
Low 557 1.62 *** 1.28 2.05 1878 1.65 *** 1.44 1.90 573 1.81 *** 1.44 2.27 
Harassment 
by superior 
Seldom 3844 1    10050 1         
Monthly or more 378 1.43 ** 1.13 1.80 1008 1.28 *** 1.11 1.48      
Colleagues  
ready to help 
High willingness 3434 1    8222 1    3507 1    
Low/Medium 788 1.36 *** 1.15 1.61 2836 1.24 *** 1.13 1.36 1574 1.24 *** 1.09 1.41 
Quantitative 
demand 
Low 436 1    1158 1    604 1    
Medium 2080 1.33 * 1.03 1.72 5555 1.11 ns 0.96 1.28 2638 1.09 *** 0.90 1.33 
High 1706 1.60 *** 1.22 2.10 4345 1.29 ** 1.10 1.50 1839 1.32 ** 1.07 1.64 
Have lifting aids 
No 2072 1    6120 1         
Yes 2150 1.21 ** 1.06 1.39 4938 1.18 *** 1.08 1.29      
Split shifts 
No 3041 1    8068 1         
Yes 1181 1.41 *** 1.22 1.63 2990 1.39 *** 1.27 1.52      
Working week 
duration 
<35 hours 834 1    3591 1    1525 1    
35 hours or more 3388 1.21 * 1.01 1.44 7467 1.32 *** 1.21 1.45 3556 1.31 *** 1.15 1.50 
Time spent in sport 
or hobbies 
Each week  
several/month 
2883 1    6589 1    3528 1    
Seldom or never 1339 1.47 *** 1.28 1.70 4469 1.45 *** 1.33 1.57 1553 1.63 *** 1.44 1.86 
Seniority 
<5 years 2461 1    595 1    126 1    
5 - 14 years 1757 1.27 *** 1.11 1.45 5095 1.21 * 1.01 1.45 556 1.83 ** 1.18 2.82 
15 - 24 years      5017 1.46 *** 1.22 1.76 1207 1.71 ** 1.13 2.58 
25 years+      351 1.79 *** 1.35 2.38 3192 1.98 *** 1.32 2.97 
Gender 
Male 509 1    1395 1    583 1    
Female 3713 1.21 Ns (.08) 0.98 1.49 9663 1.64 *** 1.44 1.86 4498 1.49 *** 1.23 1.81 
p-value: ***p < 0.001; **p < 0.01; *p < 0.05; ns is not significant. 
 
are not (quite) ready to help them showed a relatively high back- or 
neck-pain-related disability score, even more so before the age of 30 (OR = 1.36 
among nurses under 30 years, OR = 1.24 among nurses aged 30 to 44 years, and 
OR = 1.24 among nurses aged 45 years or more). Harassment by one’s superior 
is a significant factor in the light of explaining the experience of physical load 
among nurses under 30 years (OR = 1.43), and among nurses between 30 to 44 
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years (OR = 1.28). 
Working part-time appeared to be an important buffer (OR = 1.21 for nurses 
under the age of 30 with a work week of 35 hours or more, compared to the 
baseline comprising nurses in part-time employment, OR = 1.32 among nurses 
between 30 to 44 years, and OR = 1.31 among nurses of 45 years or more; p < 
0.001 for the two older age groups). Moreover, nurses who indicated having to 
work in split shifts more often reported high back- or neck-pain-related disabil-
ity scores (OR = 1.41 among nurses under 30 years, OR = 1.39 among nurses 
between 30 to 44 years). This factor was not significant for older nurses, who are 
also less frequently concerned by this type of work. 
Finally, the practice of sports and/or hobbies appeared to have a protective 
function as well, and may reduce the impact of physical load for nurses in all age 
groups (OR = 1.47 for nurses under 30 years, OR = 1.45 for nurses between 30 to 
44 years, and OR = 1.63 for the nurses 45 years or older; p < 0.001 for “no sports 
and/or hobbies” as opposed to “activities practised weekly”). 
Occupational level was not a significant predictor of prevalence of back- or 
neck-pain-related disability. Our study indicates that it is the physical working 
conditions which make the difference. Meanwhile, seniority appears to be a ma-
jor factor in all age groups. Nurses with 5 - 14 years of seniority more often re-
ported a high back- or neck-pain-related disability score compared with nurses 
with less than 5 years of seniority across all age groups, even for nurses under 30 
years old. We observed an exposure-outcome gradient, with longer exposure due 
to seniority among nurses between 30 to 44 years (OR = 1.21 among nurses with 
5-14 years of seniority, OR = 1.46 among nurses between 15 to 24 years, and OR 
= 1.79 among nurses 25 years of seniority or more; p < 0.001). For nurses of 45 
years or older, a high score for back- or neck-pain-related disability is already 
quite frequent after 5 years of seniority (OR = 1.83 compared to nurses with less 
than 5 years of seniority), and appears to increase with more seniority (OR = 
1.98). 
Finally, across the distinguished age groups, female nurses more often re-
ported high back- or neck-pain-related disability scores compared with their 
male colleagues. 
4.8. Factors Associated with Back- and Neck-Pain-Related  
Disability Scores by Occupational Level 
From Table 5, it appears that physical working conditions explain a high back- 
or neck-pain-related disability score in about the same magnitude across occu-
pational levels. However, nursing aids and state-registered nurses are more likely 
to be exposed than specialized nurses and head nurses. 
In all occupational level groups, nurses reported nearly twice as much a high 
back- or neck-pain-related disability score when they experienced a high physi-
cal load (OR = 1.90 among head nurses, OR = 1.63 among specialized nurses, 
OR = 1.68 among state-registered nurses and OR = 1.95 among nursing aids; p < 
0.001 for each occupational level group). For all occupational level categories,  
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Table 5. Multivariate analysis for factors associated with back- and neck-pain-related disability scores by occupational level. 
  Head nurses (N = 2031) Specialized nurses  
(N = 2596) 
State-registered nurses  
(N = 12,243) Nursing aids (N = 2315) 
  N adjOR p 95% CI N adjOR p 95% CI N adjOR p 95% CI N adjOR p 95% CI 
Physical load 
Low 1157 1    902 1    3317 1    487 1    
Medium 486 1.11 ns 0.88 1.39 990 1.08 ns 0.87 1.34 4484 1.25 *** 1.13 1.39 841 1.40 ** 1.10 1.78 
High 388 1.90 *** 1.47 2.45 704 1.63 *** 1.28 2.08 4442 1.68 *** 1.51 1.87 987 1.95 *** 1.53 2.49 
Satisfaction with 
physical working 
conditions 
Yes 1251 1    1633 1    6086 1    1176 1    
No 780 1.46 *** 1.18 1.80 963 1.70 *** 1.40 2.07 6157 1.59 *** 1.46 1.74 1139 2.02 *** 1.68 2.42 
Quality of  
teamwork 
High 845 1    1135 1    4407 1         
Medium 929 1.50 *** 1.22 1.86 1176 1.29 * 1.05 1.58 5761 1.29 *** 1.18 1.42      
Low 257 1.83 *** 1.33 2.53 285 1.99 *** 1.44 2.75 2075 1.71 *** 1.50 1.95      
Harassment 
by superior 
Seldom           11128 1    2119 1    
Monthly or more           1115 1.24 ** 1.08 1.42 196 2.26 *** 1.60 3.19 
Colleagues ready 
to help 
High willingness      2045 1    3529 1         
Low/medium      551 1.33 ** 1.07 1.64 2864 1.26 *** 1.15 1.38      
Quantitative 
demand 
Low 148 1    282 1    1285 1         
Medium 1012 1.17 ns 0.79 1.73 1478 1.65 ** 1.16 2.34 6048 1.17 * 1.02 1.34      
High 871 1.52 * 1.02 2.28 836 1.91 *** 1.31 2.78 4910 1.39 *** 1.20 1.62      
Have lifting aids 
Yes           6960 1         
No           5283 1.21 *** 1.11 1.31      
Split shifts 
No      2217 1    3529 1    1465 1    
Yes      379 1.34 * 1.05 1.70 8714 1.31 *** 1.21 1.43 850 1.28 ** 1.07 1.53 
Working week 
duration 
<35 hours 190 1    1061 1    3605 1         
35 hours or more 1841 1.42 * 1.03 1.96 1535 1.27 ** 1.05 1.53 8638 1.24 *** 1.13 1.36      
Department 
Other           8537 1         
Medico-surgical units           2498 1.03 ns 0.94 1.14      
Geriatric care           1208 1.29 *** 1.13 1.47      
Time spent in 
sport or hobbies 
Each week sev./month 1300 1    2068 1    7274 1    1302 1    
Seldom or never 731 1.59 *** 1.31 1.92 528 1.55 *** 1.26 1.91 4969 1.43 *** 1.32 1.55 1013 1.52 *** 1.28 1.82 
Seniority 
<5 years           2162 1    508 1    
5 - 14 years           4936 1.34 *** 1.20 1.50 861 1.50 *** 1.19 1.89 
15 - 24 years           3728 1.76 *** 1.56 1.98 602 1.86 *** 1.44 2.40 
25 years+           1417 1.99 *** 1.72 2.30 344 2.52 *** 1.87 3.38 
Age 
<30 years old      462 1              
30 - 45 years old      1555 1.61 *** 1.25 2.07           
>45 years old      579 1.84 *** 1.38 2.46           
Gender 
Male 330 1    385 1    1499 1    189 1    
Female 1701 1.50 ** 1.16 1.94 2211 1.40 ** 1.08 1.81 10744 1.52 *** 1.34 1.71 2126 1.76 *** 1.27 2.43 
p-value: ***p < 0.001; **p < 0.01; *p < 0.05; ns is not significant. 
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nurses more often reported a high back- or neck-pain-related disability score 
when they were dissatisfied with their physical working conditions (OR = 1.46 
among head nurses, OR = 1.70 among specialized nurses, OR = 1.59 among 
state-registered nurses and OR = 2.02 among nursing aids; p < 0.001 for each oc-
cupational level group). Moreover, state-registered nurses reporting not having 
lifting aids available more frequently showed a high back- or neck-pain-related 
disability score (OR = 1.21). 
Nurses declaring a high quantitative work demand more frequently reported 
high back- or neck-pain-related disability scores [OR = 1.52 among head nurses 
(p < 0.05), OR = 1.91 among specialized nurses (p < 0.01) and OR = 1.39 among 
state-registered nurses (p < 0.001)]. This is not significant for nursing aids as 
they are very few in the low quantitative demand group. 
Quality of team work appeared to be an important buffer to reduce back- or 
neck-pain-related disability for nurses from all occupational levels, but it ap-
peared not to be of importance for nursing aids, for whom it is probably the 
physical load itself which is a stronger determinant. More specifically, nurses 
more often reported a high back- or neck-pain-related disability score when 
their quality of teamwork score was perceived to be low (OR = 1.83 among head 
nurses, OR = 1.99 among specialized nurses and OR = 1.71 among state-registered 
nurses; p < 0.001 for each occupational level group). 
Nurses who reported that their colleagues are not (quite) ready to help them 
showed a relatively higher back- or neck-pain-related disability score, yet only 
for specialized and state-registered nurses (OR = 1.33 among specialized nurses, 
OR = 1.26 among state-registered nurses; p < 0.001 for each occupational level 
group). Harassment by one’s superior is a significant factor in the light of ex-
plaining the experience of physical load among state-registered nurses (OR = 
1.24), and among nursing aids (OR = 2.26). 
Working part-time appeared to be an important buffer for nurses with a work 
week of 35 hours or more, compared to the baseline comprising nurses in 
part-time employment, (OR = 1.42 among head nurses, OR = 1.27 among spe-
cialized nurses and OR = 1.24 (p < 0.001) among state-registered nurses; p < 0.01 
for the first two occupational level group). Nurses who indicated having to work 
in split shifts more often reported high back- or neck-pain-related disability 
scores (OR = 1.34 among specialized nurses, OR = 1.31 (p < 0.001) among 
state-registered nurses and OR = 1.28 among nursing aids; p < 0.01 for specia-
lized nurses and nursing aids). This factor was not significant for head nurses, 
probably being less frequently concerned by this type of work. 
Finally, the practice of sports and/or hobbies appeared to have a protective 
function as well, and may reduce the impact of physical load for nurses in all 
occupational level groups (OR = 1.59 among head nurses, OR = 1.55 among 
specialized nurses and OR = 1.43 among state-registered nurses and OR = 1.52 
among nursing aids; p < 0.001 for “no sports and/or hobbies” as opposed to “ac-
tivities practised weekly”). 
From the outline given above, all in all, we may conclude that, in general, the 
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risk of physical disability is positively associated with the amount of physical 
load and the nurses’ dissatisfaction with this, with a lack of teamwork quality, 
harassment by supervisors, colleagues not (quite) ready to help, not having lift-
ing aids, a high quantitative work demand, and having to work in split shifts. In 
addition, we have found that the main moderating or buffering factors in this 
regard are having a part-time job, practice of sport and/or hobbies, and the 
nurses’ social work environment. 
5. Reflection upon the Outcomes 
This study was meant to partly close the gap of empirical research aimed at a 
better understanding of prevalence of, and risk factors for, physical disability 
among nurses working in different occupational levels and in different health 
care settings. Only in case we carefully pay attention to possible differences 
across occupational groups, we can more safely conclude on the generalizability 
of the outcomes, and/or whether tailor-made approaches to prevent risks for 
physical disability ought to be undertaken. A particular strength of this empirical 
work is the large sample size and the diverse nature of the sample, including 
nurses working at different occupational levels, from across Europe, and sam-
pled across hospitals, nursing homes, and home care institutions. 
Our results showed that physical disability (i.e. back- and neck-pain-related 
disability and MSDs) increases with the amount of physical load and the nurses’ 
dissatisfaction with this, a lack of teamwork quality, harassment by supervisors, 
colleagues not (quite) ready to help, not having lifting aids, a high quantitative 
work demand, and having to work in split shifts. The main buffering factors ad-
dressed in this study are having a part-time job, practice of sport and/or hobbies, 
and the nurses’ (social) working environment. 
As regards differences across age groups, we have found that with ageing, 
nurses appear to suffer more, in terms of increased back- or neck-related disabil-
ity, in case they experience a high physical load and dissatisfaction with their 
physical working conditions. Physical working conditions appear to explain a 
high back- or neck-related disability score in about the same magnitude across 
occupational levels; with nursing aids and state-registered nurses being more 
likely to be exposed in comparison with specialized nurses and head nurses.  
Moreover, it appeared that (social) working conditions were associated with 
physical disability, with interesting differences across the age groups and across 
occupational sectors. These outcomes imply that management in healthcare or-
ganizations should take age and occupational sector explicitly into account when 
trying to prevent physical disability (see also [39]). 
As those professionals working in nursing are exposed to emotional involve-
ment, stress and work constraints, the need for talking things through with col-
leagues and supervisors is strongly apparent [40]. When it comes to situations of 
psychological stress, colleagues appear to be the most important source of sup-
port, particularly when institutionally [by means of a highly supportive direct 
supervisor or other members of the management team, lifting and bending tech-
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niques (see also [41]), and possibilities to roster flexibly, to give some examples] 
that kind of support is lacking (see also [42]). The next study has indicated (see 
[1]) that many nurses perceive the institutional support mechanisms as inade-
quate and not supportive in practice, and seriously consider to leave their insti-
tution and/or, even worse, to leave their profession. This situation is severe as 
the pressure on the health care sector is only expected to increase over the years 
to come [43]. Obviously, in the light of the demographic chances and the deteri-
orating image of the nursing profession, retention of nursing staff requires our 
full attention. 
Our study indicates that in case thorough attention is paid to one’s (social) 
work environment, characterized by a supportive team climate and a supportive 
supervisor, and in particular to the employability of older nursing staff and 
nursing aids, physical disability may be prevented. In a time wherein many 
countries are striving to increase retirement age, it is especially important to 
protect nursing staff across the life-span. 
The outcomes of our study are important as they shed more light on the rela-
tionship between one’s work situation and social support and other possibly 
buffering mechanisms, on the one hand, and physical disability, on the other 
hand. In a critical review based upon a meta-analysis of 40 studies, made by 
Hartvigsen, Christensen, and Frederiksen (2003), it was concluded that there is 
moderate evidence for the absence of a significant relationship [44]. Our results, 
based on a large European sample, allow us to conclude otherwise. That is to say, 
we have found empirical support for quite a strong association between percep-
tions of physical working conditions and (social) work environment, on the one 
hand, and physical disability, on the other hand. In general, the relationships 
were particularly strong for older nurses and for nursing aids. 
Moreover, our results are in line with the outcomes of previous research by 
Eriksen, Bruusgaard, and Knardahl (2004) and by IJzelenberg and Burdorf 
(2004) [19] [27]. Additionally, our group comparisons reconfirm their outcomes 
across occupational groups (head nurses, specialized and state-registered nurses 
as well as for nursing aids) working in different health care institutions (hospit-
als, nursing homes, and home care), herewith supporting the generalizability of 
the effects that were found. 
Hignett (2003) showed that only multi-faceted interventions with better 
teamwork and anti-lifting policy resulted in a considerable reduction in MSDs 
[45]. In line with this, based on the results from our study, we are able to con-
clude that it is clearly necessary to both alleviate physical load, and to optimize 
one’s (social) working environment in order to retain healthy aging nurses. 
Moreover, sports and hobbies should be more widely practiced as they appear to 
lead to a better work ability, i.e. a better physical and mental health [2], and may 
help to prevent premature leave. Female nurses with irregular working hours 
especially have difficulties to practice sports and hobbies, and it is highly neces-
sary to facilitate them in order to enable them to stay healthy. 
It is of utmost importance to improve nurses’ physical working conditions 
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and social working environment, not only in order to improve their quality of 
life, but also in order to prevent that employers are left with more and more 
nursing staff with physical disability, while losing those nurses who are (still) 
healthy. Nurses who have been exposed to an excessively high physical load, for 
an extended period of time, do not have any opportunities other than to stay in 
their current profession, since they are in many occasions already manifestly 
suffering from work-related back- and neck-pain-related disability and MSDs. 
Moreover, the public health sector, employing the majority of nurses in most 
European countries, offers opportunities to remain fully paid when on sick leave. 
As no future employer would hire them, they remain in their current employ-
ment without putting effort in changing their working life situation. 
6. Recommendations for Future Research 
We call for more, and preferably longitudinal, research wherein both personal, 
and organizational factors are taken into account, yet, complemented with the 
impact of labour market circumstances. Only if we are able to fully understand 
to what extent labour market circumstances allow nurses to freely decide on ca-
reer choices can the detrimental effects of physical disability, and its determi-
nants, be more clearly understood. As nurses’ dominant work orientation is 
based upon the fundamental concern for patients’ welfare, it is important to 
continuously watch over their physical ability, as it is not inconceivable that 
some nurses will continue working, even in case of severe health problems, he-
rewith endangering their future employability. It is hard to understand why, in a 
period of huge nurse shortages, their life-long employability receives such poor 
guidance [46]. After all, it is not only the amount of respect and recognition by 
head nurses, doctors, and administrators, to mention but a few parties, that is at 
stake here. Many of the nurses in our sample reported that their job is highly 
physically demanding, and thus already endangering their current career poten-
tial (see also [47]). 
Moreover, given the importance of improving nurses’ physical and social 
working environment, especially in an era of huge shortages of nurses, we call 
for more research that goes into a better understanding of those particular fac-
tors of the work environment that explain their (dis)satisfaction. The commonly 
used broad operationalizations for workplace-related satisfaction measures 
ought to be complemented with in-depth semi-structured interviews aimed at 
supporting the outcomes of quantitative research with qualitative outcomes re-
ferring to underlying causes. In addition, participatory ergonomic interventions 
could be conducted aimed at a better understanding of how working space and 
equipment interact in situations of working in awkward positions, prolonged 
standing, and lifting heavy loads. Also, as this study is fully based on self-reported 
data, future work incorporating multi-source ratings will add to our knowledge. 
7. Conclusion 
In health care organizations that cannot provide adequate (career) support, 
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working practice in this occupational sector will produce widening gaps between 
the demand for and supply of such support. Managers that fail to discover such 
deficiencies in good time will experience growing levels of dissatisfaction and 
disability that might result in premature leave, reduced productivity or higher 
absenteeism (see also [48] [49]). If the nature of the deficiencies is only slight, 
job satisfaction and morale are reduced [50]. If it is more serious, turnover in-
tentions will increase, impacting upon corporate growth and long-term perfor-
mance [51]. 
8. Relevance to Clinical Practice 
Today, there is a substantial shortage of nurses in Europe, and demographic 
changes in the coming years might worsen this situation if no action is taken. 
Management in healthcare organizations that fails to improve physical working 
conditions and to provide adequate (career) support, will experience growing 
levels of disability and dissatisfaction among nursing staff that might result in 
premature leave, reduced productivity or higher absenteeism. 
What Does This Paper Contribute to the Wider Global  
Clinical Community? 
 Both personal, physical and (social) work environmental factors, that might 
cause physical disability of nurses and nursing aids, are examined using a 
large-scale study. 
 If management in health care organizations ignores problems related to 
physical disability, job satisfaction and morale are reduced, and in serious 
cases, turnover intentions will increase, herewith impacting long-term per-
formance of the specific institutions. 
 Given the demographic changes, it is urgent to take measures in order to 
prevent further shortages of nurses and nursing aids. 
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